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CROSS-REFERENCE TO RELATED APPLICATIONS 
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of earlier filing date and right of priority to the Korean Application No. 2002-63207, 
filed on October 16, 2002, the content of which is hereby incorporated by 
reference herein in its entirety. 

15 BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a mobile terminal and, more 
particularly, to an apparatus and method for controlling power amplification in a 
20 mobile terminal. 

Description of the Background Art 

[0003] In general, a mobile communication terminal is an equipment by 
which a user can communicate with another party. Such mobile communication 
25 terminals may include but are not limited to cellular telephones, Personal Digital 
Assistants (PDAs), etc. As the mobile terminal is wirelessly connected to a 



i 



mobile base station of a pertinent service area, it can maintain a communication 
state even while moving. 

[0004] A mobile communication network is wirelessly connected to the 
mobile terminal through a base station and checks a moving direction of the 
5 mobile terminal on a real time basis. The base station keeps checking how far the 
terminal is, in order to maintain a constant communication sensitivity between 
itself and the mobile terminal. At the side of the mobile terminal, in order to 
maintain the constant communication sensitivity, the mobile terminal should 
maintain a constant power level for a radio frequency signal outputted from an 
10 antenna. 

[0005] Referring to Figure 1 , the output power of the mobile terminal is 
the power of a radio frequency signal radiated through the antenna of the mobile 
terminal to the base station. A related apparatus for controlling output power of a 
mobile terminal includes a radio frequency generating source 6 for generating a 

15 radio frequency signal corresponding to a data signal to be transmitted, a power 
amplifier module (PAM) 5 for amplifying power of a radio frequency signal 
generated by the radio frequency generating source 6, a coupler 4 for detecting 
the power amplified by the PAM 5, and an antenna switch 3 for selecting a radio 
frequency signal (e.g., a TX signal) outputted from the coupler 4 or a reception 

20 signal (e.g., an RX signal) received from the antenna 1 . 

[0006] There may also be included a mobile switch 2 for applying the 
frequency signal selected by the antenna switch 3 to the antenna (ANT) 1, a 
controller 8 for generating a reference power value for controlling power of the 
radio frequency signal radiated through the ANT 1, and a comparator 9 for 

25 comparing the reference power value generated by the controller 8 and the power 



value of the radio frequency signal outputted from the coupler 4 and applying a 
difference value corresponding to the comparison result to the PAM 5. The PAM 5 
amplifies power of the radio frequency signal generated by the radio frequency 
generating source 6. 

5 [0007] Accordingly, the radio frequency generating source 6 generates a 

frequency signal corresponding to a data signal to be transmitted, and applies the 
generated radio frequency signal to the PAM 5. The PAM 5 amplifies power of 
the radio frequency signal applied from the radio frequency generating source 6 by 
a certain amplification factor and outputs the amplified radio frequency signal to 

10 the coupler 4. The certain amplification factor is determined by a difference value 
applied from the comparator 9. This difference value is a rate for amplifying power 
of the radio frequency signal generated by the radio frequency generating source 
6. 

[0008] The coupler 4 applies the radio frequency signal with the 
is amplifier power received from the PAM 5 to a non-inversion terminal (+) of the 
comparator and to the antenna switch 3. The antenna switch 3 applies the 

radio frequency signal received from the coupler 4 to the mobile switch 2 
according to a control signal of the controller 8, and applies a reception signal 
wirelessly received from the antenna to a receiving unit 7. 
20 [0009] The mobile switch 2 transfers wirelessly the radio frequency 

signal outputted from the antenna switch 3 to the base station through the antenna 
1 . The controller 8 generates a reference power value and applies the reference 
power value to an inversion terminal (-) of the comparator 9. The reference power 
value is a value previously set in the controller 8, and the PAM 5 generates power 
25 corresponding to the reference power value. 



[0010] The comparator 9 compares the reference power value applied 
from the controller 8 and the power value applied from the coupler 4, and applies a 
difference value corresponding to the comparison result as a power control signal 
(e.g., an APC) to the PAM 5. For example, the PAM 5 controls an amplification 
5 factor of the power of the radio frequency signal generated by the radio frequency 
generating source 6 on the basis of the difference value so that the power value of 
the radio frequency signal applied to the coupler 4 can be the same as the 
reference power value. 

[0011] Unfortunately, the related apparatus for controlling output power 

10 of a mobile terminal has the following problems. A power loss is generated due to 
supplementary devices attached to the mobile terminal or due to user's contact 
with the mobile terminal and a user. Also, a power loss generated by the circuits 
(the mobile switch, the antenna switch, the coupler or the like) of the mobile 
terminal, and a power loss generated due to a mismatching between the antenna 

15 1 and the mobile switch 2 destabilize the output power of the radio frequency 
signal radiated from the antenna of the mobile terminal. In addition, because the 
output power is unstable, the communication sensitivity of the mobile terminal with 
respect to the mobile communication system is degraded and thus speech quality 
suffers. 

20 [0012] As such, methods and systems are needed to overcome the 

above-stated problems. 



SUMMARY OF THE INVENTION 
[0013] An apparatus for controlling output power of a mobile terminal, in 
25 accordance with one or more embodiments, is provided. The apparatus 
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comprises a power amplifier module for amplifying power of a radio frequency 
signal, corresponding to a data signal, to a first power level; a transmitter for 
radiating the radio frequency signal at the first power level to a base station 
through an antenna of a mobile terminal; and a power compensating unit for 
5 measuring the first power level and generating a first difference value by 
comparing the first power level with a pre-set reference power value. The power 
amplifier module controls an amplification factor for amplifying the power of the 
radio frequency signal corresponding to the data signal on the basis of the first 
difference value. 

10 [0014] The transmitter comprises a coupler for detecting the first power 

level; an antenna switch for selecting the radio frequency signal outputted through 
the coupler; a mobile switch for applying the radio frequency signal selected by the 
antenna switch for radio transmission; and an antenna for radiating the radio 
frequency signal outputted from the mobile switch to the base station. 

15 [0015] The power compensating unit comprises a feedback unit for 

measuring a second power level associated with the output power of the radio 
frequency signal radiated from the antenna; a controller for generating the pre-set 
reference power value in order to maintain a constant power level of the radio 
frequency signal radiated from the antenna; and a comparing unit for comparing 

20 the second power level with the reference power value generated by the controller. 

[0016] In accordance with a certain embodiment, a system for 
maintaining an amplified transmission level for a mobile communication device is 
provided. The system comprises an amplification module in communication with 
a signal generator of the mobile communication device; a communication module 

25 for transmitting a first signal amplified by the amplification module in form of a 



second signal; and a power adjusting unit in communication with the amplification 
module and the communication module, wherein the power adjusting unit 
measures first and second power levels respectively associated with the first and 
second signals to determine first and second difference values, and wherein an 

5 amplification factor of the amplification module is adjusted based on the first and 
second difference values. 

[0017] The first difference value is used to generate a first auto power 
control (APC) signal provided to the amplification module for adjusting the 
amplification factor. The second difference value is used to generate a second 

10 auto power control (APC) signal provided to the amplification module for adjusting 
the amplification factor. The first difference value is determined by comparing the 
first power level with a predetermined value. The second difference value is 
determined by comparing the second power level with a predetermined value. 

[0018] In one embodiment, the communication module further 

15 comprises a coupler for measuring the first power level associated with the first 
signal. The communication module further comprises an antenna from which the 
second signal is transmitted. The communication module further comprises an 
antenna switch and a mobile switch for switching the first signal to the antenna. 
The communication module further comprises a receiving unit for receiving an 

20 incoming signal from the antenna. 

[0019] The power adjusting unit comprises a comparing unit for 
comparing the first and second power levels with a predetermined value to 
determine the first and second difference values. The power adjusting unit 
further comprises a feedback unit for measuring the second power level 

25 associated with the second signal. The second signal is the first signal when 



transmitted by an antenna in communication with the amplification module. The 
power adjusting unit further comprises a controller for providing the predetermined 
value. 

[0020] The power adjusting unit further comprises a controller for 
5 providing the predetermined value. The first and second APC signals are 
provided to the amplification module to control adjustment of the amplification 
factor. The amplification factor is increased, if at least one of the first and second 
difference values is below a first threshold. The amplification factor is decreased, 
if at least one of the first and second difference values is above a first threshold. 
10 [0021] In accordance with another embodiment, a method for 

maintaining an amplified transmission level for a mobile communication device is 
provided. The method comprises comparing a first power level associated with a 
first signal generated by an amplification module with a first threshold to determine 
a first difference value; comparing a second power level associated with second 
15 signal generated by an antenna in communication with the amplification module 
with a second threshold to determine a second difference value; and adjusting an 
amplification factor of the amplification module based on the first and second 
difference values. 

[0022] The method further comprises generating first and second auto 
20 power control (APC) signals based on the respective first and second difference 

values; and providing the first and second APC signals to the amplification module. 

The amplification factor is adjusted based on the first and second APC signals. 

That is, the amplification factor is increased if the first difference value indicates 

that the first power level is less than a predetermined power level. Or, the 
25 amplification factor is increased if the second difference value indicates that the 



second power level is less than a predetermined power level. 

[0023] In some embodiments, the amplification factor is decreased if the 
first difference value indicates that the first power level is greater than a 
predetermined power level. Or, the amplification factor is decreased if the 

5 second difference value indicates that the second power greater is less than a 
predetermined power level. 

[0024] Features, elements, and aspects of the invention that are 
referenced by the same numerals in different figures represent the same, 
equivalent, or similar features, elements, or aspects in accordance with one or 

10 more embodiments of the system. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0025] In accordance with one or more embodiments of the invention a 
method and system for controlling output power of a mobile terminal for improving 
15 communication sensitivity and speech quality between the mobile terminal and a 
mobile communication system is provided. The power of a radio frequency signal 
radiated from an antenna of the mobile terminal is detected. Then, the output 
power of the mobile terminal is controlled to be constant and stable based on the 
detected power value. 

20 [0026] Referring to Figure 2, an apparatus for controlling output power of 

a mobile terminal in accordance with the present invention comprises a radio 
frequency generating source 240 for generating a radio frequency signal 
corresponding to a data signal to be transmitted; a power amplifier module 230 for 
amplifying power of the radio frequency signal generated by the radio frequency 

25 generating source 240 to a certain amplification factor; and a transmitter 220 for 



radiating the radio frequency signal with an amplified power to a base station (not 
shown). 

[0027] In certain embodiments, the apparatus further comprises a power 
compensating unit 210 for detecting power of the radio frequency signal radiated 
5 from the antenna 221 and compensating a difference value between the detected 
power value and a pre-set reference power value. The power amplifier module 
230 increases or decreases an amplification factor of the power of the radio 
frequency signal corresponding to the data signal based on the difference value. 
[0028] For example, if the power value of the radio frequency signal 

10 radiated from the antenna 221 is greater than the pre-set reference power value, 
the power amplifier module 230 decreases an amplification factor for amplifying 
power of the radio frequency signal corresponding to the data signal. If the 
power value of the radio frequency signal radiated from the antenna 221 is smaller 
than the reference power value, the power amplifier module 230 increases the 

15 amplification factor for amplifying the power of the radio frequency signal 
corresponding to the data signal. 

[0029] In one or more embodiments, the transmitter 220 comprises a 
coupler 224 for detecting the power amplified by the power amplifier module 230, 
and an antenna switch 223 for selecting a radio frequency signal (e.g., a TX 

20 signal) outputted through the coupler 224. The antenna switch 223 could also 
apply a reception signal (e.g., an RX signal) received from the antenna 221 to the 
receiving unit 250. 

[0030] The transmitter 220 may also comprise mobile switch 222 for 
applying the radio frequency signal selected by the antenna switch 223 to the 
25 antenna 221 for radio transmission and an antenna (ANT) 221 for radiating the 



radio frequency signal outputted from the mobile switch 222 to the base station. 
The power compensating unit 210, in one embodiment may comprise a feedback 
unit 211 for detecting output power of the radio frequency signal radiated from the 
antenna 221. 

[0031] A controller 212 may be also included for generating a pre-set 
reference power value in order to maintain a constant power level for the radio 
frequency signal radiated from the antenna 221. A comparing unit 213 may be 
also included for comparing the power value detected by the feedback unit 211 
with the reference power value generated by the controller 212. The comparing 
unit 213 generates a difference value (corresponding to the comparison result) in 
form of an auto power control (APC) signal, and outputs the generated APC signal 
to the power amplifier module 230. 

[0032] The power amplifier module 230 controls an amplification factor 
for amplifying the power of the radio frequency signal outputted from the radio 
frequency generating source 240 on the basis of the APC signal, to thereby 
increase or decrease power of the radio frequency signal applied to the coupler 
224. 

[0033] Referring to Figure 3, preferably, the feedback unit 211 is 
integrally formed at a portion adjacent to the antenna 221 of the mobile terminal. 
The radio frequency generating source 240 generates a radio frequency signal 
corresponding to a data signal (e.g., a voice signal) to be transmitted, and outputs 
the radio frequency signal to the power amplifier module 230. 

[0034] The power amplifier module 230, thus in one embodiment, 
amplifies the power of the radio frequency signal outputted from the radio 
frequency generating resource 240 to a certain amplification factor. The power 



amplifier module 230 then outputs the radio frequency signal with the amplified 
power to the coupler 224. If the radio frequency signal power value detected by 
the coupler 224 is greater than the pre-set reference power value, the certain 
amplification factor is decreased. If, however, the radio frequency signal power 

5 value detected by the coupler 224 is smaller than the reference power value, the 
certain amplification factor is increased. 

[0035] In some embodiments, the coupler 224 detects the power of the 
radio frequency signal outputted from the power amplifier module 230, and applies 
a value of the detected power to the comparing unit 213 according to a control 

10 signal of the controller 212. The coupler 224 may convert the detected power 
into a voltage and output the converted voltage to the comparing unit 213. 

[0036] The controller 212 generates a reference power value and 
applies this value to the comparing unit 213. In one embodiment, the controller 
212 may output a reference voltage value corresponding to the reference power 

15 value to the comparing unit 213. The reference power value can be set in the 
controller 212 in order to generate a regular power from the power amplifier 
module 230 of the mobile terminal. 

[0037] The pre-set reference power value is, for example, a value to 
control the power amplification factor of the power amplifier module 230 so that 

20 the value of power generated from the power amplifier module 230 can be the 
same as the value of the output power of the radio frequency signal radiated from 
the antenna 221. 

[0038] The comparing unit 213, preferably, compares the power value 
detected by the coupler 224 and the reference power value outputted from the 
25 controller 212, and outputs a difference value (i.e., the comparison result) as a first 



APC signal to the power amplifier module 230. 

[0039] For example, if the power value detected by the coupler 224 is 
greater than the reference power value outputted from the controller 212, the 
comparing unit 213 outputs an APC signal for reducing the power amplification 
5 factor of the power amplifier module 230. If the power value detected by the 
coupler 224 is smaller than the reference power value outputted from the 
controller 212, the comparing unit 213 outputs an APC signal for increasing the 
power amplification factor of the power amplifier module 230. 

[0040] The power amplifier module 230 controls the amplification factor 

10 for amplifying power of the radio frequency signal outputted form the radio 
frequency generating source 240 based on the first APC signal, so that the power 
value outputted from the radio frequency generating source 240 can be the same 
as the reference power value. 

[0041] Accordingly, the power amplifier module 230 can output a radio 

15 frequency signal with power corresponding to the reference power value to the 
coupler 224. The coupler 224 applies the radio frequency signal outputted from 
the power amplifier module 230 to the antenna switch 223. The power value of the 
radio frequency signal applied to the coupler 224 is the same as the pre-set 
reference power value. 

20 [0042] The antenna switch 223 applies the radio frequency signal 

inputted through the coupler 224 to the antenna 221 through the mobile switch 
222 according to a control signal of the controller 212. In addition, the antenna 
switch 223 outputs a reception signal received from the antenna 221 through the 
mobile switch 222 to the receiving unit 250. The receiving unit 250 is a device for 

25 processing a signal received from the base station. 



[0043] In some embodiments, the radio frequency signal with the 
amplifier power outputted from the antenna 221 is radiated to the base station. 
Thereafter, the feedback unit 211 detects power of the radio frequency signal 
radiated from the antenna 221 according to a control signal of the controller 212, 

5 and applies the detected power value to the comparing unit 213. The feedback 
unit 211 may convert the detected power to a voltage and output the voltage to the 
comparing unit 213, for example. 

[0044] The comparing unit 213 compares the power value applied from 
the feedback unit 211 and a reference power value generated by the controller 

10 212, and outputs a difference value corresponding to the comparison result as a 
second APC signal to the power amplifier module 230. If the power value applied 
from the feedback unit 211 is the same as the reference power value, the 
comparing unit 213 does not generate a second APC signal. 

[0045] If the power of the radio frequency signal outputted from the 

15 power amplifier module 230 is lost due to user's contact with the mobile terminal 
or by a supplementary device attached to the mobile phone, or by a mismatching 
of the antenna, the lost power is compensated so that the power of the radio 
frequency signal outputted from the power amplifier module 230 can be radiated 
with a constant level to the base station through the antenna 221 . 

20 [0046] In some embodiments,, the power amplification factor of the 

power amplifier module is controlled based on the second APC signal so that the 
power value of the radio frequency signal radiated from the antenna can be the 
same as the reference power value. 

[0047] For example, if the power value of the radio frequency signal 

25 radiated from the antenna 221 is greater than the reference power value, the 



power amplifier module 230 reduces the power amplification factor so that the 
power value of the radio frequency signal radiated from the antenna 221 can be 
the same as the reference power value. If the power value of the radio frequency 
signal radiated from the antenna 221 is smaller than the reference power value, 
5 the power amplifier module 230 increases the power amplification factor. 

[0048] Accordingly, the present invention compensates the power lost in 
the mobile terminal, by controlling the power level of the radio frequency signal 
outputted from the antenna 221 of the mobile terminal to be maintained at a 
constant level. In addition, the power level of the radio frequency signal radiated 
10 from the antenna 221 of the mobile terminal is accurately and precisely adjusted 
with the pre-set reference power value to maintain a constant communication 
sensitivity of the mobile terminal. 

[0049] Accordingly, a speech quality of the mobile terminal can be 
improved by adjusting the amplification power. Advantageously, power of the radio 
15 frequency signal radiated from the antenna of the mobile terminal is detected and 
power of the radio frequency signal radiated from the antenna is controlled to be 
constant and stable based on the detected power value. Therefore, regardless of 
the power loss generated because of user's contact or the power loss generated 
due to a mismatching between the antenna (ANT) and the mobile switch of the 
20 mobile terminal, the communication sensitivity of the mobile terminal can be 
maintained at a constant level. 

[0050] In addition, when the communication sensitivity of the mobile 
terminal is maintained, the power of the radio frequency signal radiated from the 
antenna of the mobile terminal is stabilized. As a result, the speech quality of the 
25 mobile terminal is also enhanced. 
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[0051] The embodiments described above are to be considered in all 
aspects as illustrative only and not restrictive in any manner. Thus, other 
exemplary embodiments, system architectures, platforms, and implementations 
that can support various aspects of the invention may be utilized without departing 
5 from the essential characteristics described herein. These and various other 
adaptations and combinations of features of the embodiments disclosed are within 
the scope of the invention. The invention is defined by the claims and their full 
scope of equivalents. 
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